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(54) COMPOSITION OF CALCITONINS FOR TRANSPULMONARY ADMINISTRATION 

(57) Abstract: 

PURPOSE: To obtain a powder composition for transpu Imonary administration, capable of 
efficiently absorbing a calcitonin from alveolar mucosa, having excellent stability of 
active ingredient because of powder preparation, consequently enabling practical use of 
administration agent substituting an injection of a calcitonin. 

CONSTITUTION: A powdery composition for transpu Imonary administration comprises a powdery 
calcitonin and at least a water-soluble base, has 60% or more particle size distribution o 
particles having -10 micron average particle diameter of the composition. 
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.*.-,NOTICES * 

V 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

CLAIMS ™ "~* — ~" — 

[Claim(s)] — — _ ______ 

[Claim 1] The powder constituent for transpulmonary administration of calcitonins with which calcitonins are made 
into an active prmciple, and a water-soluble basis is contained at least, and particle distribution of the mean particle 
diameter of this constituent of 1 0 microns or less is characterized by being powdered at 60% or more. 
[Claim 2] The powder constituent for transpulmonary administration according to claim 1 which is one sort chosen 
from the group which a water-soluble basis becomes from water-soluble saccharide, dextrins, and amino acid or 
two sorts or more. ' 

[Claim 3] The powder constituent for transpulmonary administration according to claim 1 in which calcitonins come 
to carry out 0. 1 - 1 00 unit content per 1 mg of these constituents. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention makes calcitonins an active principle, contains a water-soluble basis at least 
and particle distribution of the mean particle diameter of this constituent of 10 microns or less is 60% or more, and it 
relates to the powder constituent for transpulmonary administration of the calcitonins characterized by the powdered 
thing. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART - ~_ 

[Description of the Prior Art] Generally calcitonins are known in the bioactive peptide used as a current remedy as 
peptide hormone which has a serum calcium phosphoric-acid lowering operation and osteoclasis depressant action, 
and an antiulcer action. Clinically, it is used as a remedy to various hypercalcemias and a Paget's disease of bone, ' 
and osteoporosis. However, since calcitonin is a hydrophilic property and is a peptide whose molecular weight is' 
about about 3,400, and membrane permeability is easy to be understood within an alimentary canal by the enzyme 
again low, it is known for internal use that it is very difficult to make the inside of the body absorb. 
[0003] Therefore, it has been conventionally restricted to hypodermically, the intramuscular injection, and the 
intravenous injection. However, although many medication methods, such as a nose, the rectum, lungs, a vagina, an 
eye, tunica mucosa oris, and the skin, were tried since injection was accompanied by pain, there was a problem by 
decomposition by membrane permeability and the proteolytic enzyme etc. 

[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The powder constituent for transpulmonary administration of the calcitonins of this 
invention can be easy, and can make insurance absorb calcitonins efficiently from alveolus membrane. Moreover 
since it is powder pharmaceutical preparation, it excels in the stability of an active principle. Therefore, by this 
invention, utilization of the administration agent which changes to the injections of calcitonins was attained. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] ™~ ™~" 

[0001] 

[Industrial Application] This invention makes calcitonins an active principle, contains a water-soluble basis at least 
and particle distribution of the mean particle diameter of this constituent of 10 microns or less is 60% or more and it 
relates to the powder constituent for transpulmonary administration of the calcitonins characterized by the powdered 

[0002] 

[Description of the Prior Art] Generally calcitonins are known in the bioactive peptide used as a current remedy as 
*nH ^?T ne ^ hlch ^f S 3 S ™ m calcium Phosphoric-acid lowering operation and osteoclasis depressant action 
and an antiulcer action. Clinically, ,t is used as a remedy to various hypercalcemias and a Paget's disease of bone 
and osteoporosis^However, since calcitonin is a hydrophilic property and is a peptide whose molecular weight is' 
about about 3,400, and membrane permeability is easy to be understood within an alimentary canal by the enzyme 
S" ° T W - 11 " kno ^ 1 for internal use ^at it is very difficult to make the inside of the body absorb. 
[0003] Therefore, it has been conventionally restricted to hypodermically, the intramuscular injection, and the 
infravenous injection. However, although many medication methods, such as a nose, the rectum, lungs, a vagina an 
eye, tunica mucosa oris and the skin, were tried since injection was accompanied by pain, there was a problem by 
decomposition by membrane permeability and the proteolytic enzyme etc. 

[Problem(s) to be Solved by the Invention] On the other hand, the aerosol for lung absorption which used 
propellants for calcitonin is proposed (JP,60-161924,A). Since it is the cause which destroys earth environment by 
m ;T^F h T ^ ln u or ? er l that these Propellants may generally use comparatively the liquefaction 
hydrocarbon fluoride (chlorofluocarbon) which is inert gas by low toxicity, the activity of chlorofluocarbon tends to 
provide homogeneity with the powder constituent for transpulmonary administration of suitable calcitonins 
preferably at an alveolus rather than calcitonins are absorbed safely and efficiently moreover by carrying out 

inhalation administration, without using chlorofluocarbon there ' 
[0005] 

[Means for Solving the Problem] Then, it found out that calcitonins absorbed from transpulmonary administration to 
the whole body efficiently by the artificers of this invention being more simple without using propellants Hke 
chlorofluocarbon and preventing adhesion of the calcitonins in the pharynx section, and pulverizing the constituent 
T^£ 1X T- I S° n T S thC water - soIuble basis containing calcitonins as a result of inquiring wholeheartedly 
abou the administration pharmaceut.cal form of the calcitonins for transpulmonary administration which 
effectiveness discovers certainly to 10 microns or less. 

Sl£ ^ t COmpleted based J? the above-mentioned knowledge, and this invention makes calcitonins an active 
principle, contains a water-soluble basis at least, and particle distribution of the mean particle diameter of this 

• T™; 5 ° r le , SS K iS u° % ° r f 01 " 6 ' and h is the P ° wder constituent for transpulmonary administration 
of the calcitonins characterized by the powdered thing. 

[0007] Generally the calcitonins which are the active principle of this invention are known as polypeptide hormone 

Snn ^ 3 T-f """I* P hos P honc - acid lowerin 8 °P eration ™ d osteoclasis depressant action, and an antiulcer 
action. Clinical y, it is used as a remedy to various hypercalcemias and a Pagefs disease of bone, and osteoporosis 
Phe natural mold or the derivative by composition is known by calcitonins. As an example of natural mold 
calcitonin eel calcitonin, calcitonin salmon, Swine calcitonin, Homo sapiens calcitonin, fowl calcitonin etc are 

SS2S^£^A^ t Tl lt isthe derivative of natural ™U calcitonin which permuted the 1.7th piace of a 
hsulfide bond by the ethylenic inkage in the ammo suberic acid suitably. For example, [ASU1 .7] eel calcitonin 
WHO, a generic name: elcatonin), [ASU1 .7] calcitonin salmon, [ASU1.7] fowl calcitonin, or [ASU1 7] Homo 
;ap.ens calcitonin ,s mentioned. Especially elcatonin is most suitable calcitonin used by this invention 
.0008] As a water-soluble basis used for this invention, it is water-soluble saccharide, dextrins, and amino acid 
\lthough monosaccharide, disacchande, and polysaccharide are mentioned as a saccharide, it is D-mannitol, grape 
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wgW * lactose fruit sugar, trehalose, an inositol, and cane sugar preferably, and the dextrins as polysaccharide are 
desirable and alpha-cyclodextrin, beta-cyclodextrin, gamma-cyclodextrin, etc. are mentioned. A glycine a murine 
etc. are mentioned as ammo acid. ev ' d ldunne » 

[0009] freeze drying and mixing with well-known preparation of the powder constituent for transpulmonarv 
administration of this invention, and grinding ..********♦*.. things are made ^puunonary 
[001 0] For example, in order to obtain the powder constituent for transpulmonary administration of uniform 
calcitonin calcitonins [ minute amount / effective dose j and a water-soluble basis are once dissolved in dialled 
water, and it freeze-dries, and cons ders as a solid-state, and in order to pulverize further, it can prepaTto 
impalpable powder using a ball mill grinder and a jet mill grinder. Moreover, it can prepare in target concentration 
to a frSdTbJeJt SSF ™ ~ ^ ^ °f anfnitial comment 

[001 1] Furthermore, as for the particle diameter of the powder constituent for transpulmonary administration of this 
invention, it is desirable that particle size distribution 10 microns or less are 60% or more. In 10 microns or more 
adheres to a bronchial tube etc., without arriving to an alveolus, even if it inhales, and the absorption coefficient of 

pfefera^y M% ormtrT " * 10 miCr ° nS " ^ ^ ° f *** inventi ™ is 75 % or more 

[0012] What is necessary is to bet).l units /mg - 100 unit / concentration of mg generally, to be one unit - 50 unit / 

mte It ^ CO t nCentra i' 0n ° f ^ C / lch0ninS in the constitue *t of this invention, to take the concentration 7 
these calcitonins into consideration and just to adjust combination to calcitonins and a water-soluble basis 

has ctelJSET; no ° Se ° fthC ^ Wd6r constituent for transpulmonary administration of this invention 

r a ltf 10-100mg as a constituent, and 1 - 3 times is suitable for the count of administration on the 1st 

^i™7 a m abS ° rb fr ° m 1UngS efficientl y b y * e Woach of it not being limited especially as the 

transpulmonary administration approach in this constituent, and filling up a capsule wkh a constituent, fol example 
equipping an mhaler (spin spatula -) at the time of an activity, and inhaling a constituent in lungs. P ' 

[Example] Although an example and the example of an experiment are given to below and this invention is 
explained m more detail, this invention is not limited to this invention is 

[0015] 

[Example 1] Elcatonin 40mg and 2g of D-mannitol were taken to the beaker, and after adding 50ml of distilled 

STf ,ft S ° 1V ^' n the ? f Ze ' dried P ° Wder WWch freeze - dries * solution, grinds with a mortar and coS Lis 
uniform elcatonin 100 unit / mg was obtained. Thus, 1.2g of freeze-dried powder and 28.8g of D-mannitol 
containing elcatonin 1 00 acquired unit / mg were often mixed, and it pulverized using the jet mill (Powrex make) 

6d P r d r r P 1 ?™*™ 1 ™ 1 P^ion was prepared as dry powder - which carried ouUne 4 TSnts 
(actual measurement by liquid chromatography) / mg content of the elcatonin. As a result of measuring the partcle 
S^ Tl 11 ; 6 P ° Wder COnSt i tuent for transpulmonary administration prepared as this dry powder - wS a 
particle-size-distnbution measuring device (SACT-2: Shimadzu), they were 10-20-micron 5-10-micron 61 6%5 
microns or less, and 13.4%, and 4.0%, and 21 .0% 20 microns or more 

[0016] Experiment 1 : Transpulmonary administration (n=3-4) of dry powder - containing elcatonin 4 5 unit 
prepared m i the example 1 / mg was carried out to lungs in 15 units / Kg, 30 units / Kg, and 75 units / Kg pressure 
concent ' w* j [ i** 1 ^ W ? CXp ° Sed ' * tracheotomy ] effect pentobarbital anesthesia o^alcTum 

? blood after the transpulmonary administration of the elcatonin in an animal experiment (a) raT It 
collected blood every 4 hours and the calcium concentration in blood was measured for after [ administration before 
administration ] 30 minutes, 1 hour, 2 hours, and 3 hours. oerore 
(b) The result of having measured the calcium concentration in blood after result elcatonin transpulmonary 

itTZZT v u drawi " g ' (an axis of ordinate shows A c calcium concentration (mg/dl) in blood and 
an axis of abscissa shows the time amount after administration (Hr)). the dose of the powder constituent for 
transpulmonary administration of this invention becomes high with 1 5 units (- shows among drawing) 30 units (** 
shows among drawing) and 75 units (** shows among drawing) a passage clear from this drawing 1-- alikT 
following , - a dosage - lowering of the calcium concentration in blood after administration is observed anaclitic 
and^is shown that elcatomn was absorbed more efficiently than lungs so that clearly from drawing 1 . ' 

£X P !,t^ E1 f at0nin i 40 ? 8 ^ treh ^ ,os u e , 2 8 were to ken to the beaker, and after adding 50ml of distilled water and 
dissolving the freeze-dned powder which freeze-dries a solution, grinds with a mortar and contains uniform 

id r" IS1 U /• ^ 8 ° btaU l ed - ^ 1 2g ° f freeze ' dried Powder containing elcatonin 1 00 acquired unit / mg 
ind the powder which often mixed trehalose 28.8g were pulverized using the jet mill (Powrex make) Thus tihe 

^^STTt nt was P re P ared as a P° wder constituent for transpulmonary administration of dry powder - which 
-arned out die 4.3 units / mg content of the elcatonin (particle size distribution; 10-20-micron 5-10-micron 65 4% 5 

S n c S onJfn S :' and / 6 - 6 fAn and 53% ' l2 J0 {° 20 miCr ° nS ° r m ° re) - Subsequently, the pharmaceutical preparation 
vhich contains elcatomn 100 unit per capsule can be obtained by filling up a No. 2 capsule with obtained 24mg Sry 
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h™ r |uS rlherm0re • " inhala, ° r <Spi " SPatU ' a "> iS e " Uipped Whh ' *• and * «- •* sprayed on 



[0018] 



T?f WaS Prepared f I s a powder consttoent fOT Tansputooni admMstStfaX Swd * 



which 



™ 0 C [^ S or less ' and 20 - 8% ' 311(3 8 - 2% > 16 -4% 20 microns or more). 



Furore, an inhalato, (spin spainia -, is pipped wi «he cfpSd iS be ^ SSSffi^ 



lungs 
[0020] 



[Example 5] Synthetic calcitonin salmon 134mg and 2g of D-mannitol were taken to the beaker and after aHri;™ 
50ml of distilled water and dissolving, the freeze-dried powder which freeze-dries fsSStiTS^^a^gr 
and contains uniform synthetic calcitonin salmon 200 unit / mg was obtained. Thus 1 2g o frf Se-driS nowlr 
containing synthetic calcitonin salmon 200 acquired unit / mg and the powder ^XSfteofT^ 
mannitol were pulverized using the jet mill (Powrex make). Thus, the obtained constitaem tepared i^owder 
constituent for transpulmonary administration of dry powder - which carried out 8 units wStf t£ svnthet 
calcitonin salmon (particle size distribution; 5-10-micron 57.3% 5 microns or less and 186% 139V in on 
1 0 2 or 20 microns or more). Subsequently, the pharmaceutical preparation Z^Z^ l^f^Z'™ 
sahnon 200 umt per capsule can be obtained by filling up a No. 2 capsule with this 25nTa^VwSer 
Furthermore, an inhalator (spin spatula -) is equipped with the capsule, and it can be celSy^yed on human 



lungs. 
[0021] 



[Effect of the Invention] The powder constituent for transpulmonary administration of the calcitonins of this 
invention can be easy, and can make insurance absorb calcitonins efficiently fron Alveolus ^emb^e More™ 
since it is powder pharmaceutical preparation, it excels in the stability of an active princ pte ^ltr e b Z ' 
invention, utilization of the administration agent which changes to the injections of^^Z ^lt 
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